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Dear S I R: 

Appellants respectfully submit the following Appeal Brief in 
the above-identified application. Since the Notice of Appeal and Pre- 
Appeal Brief Request for Review were filed on November 9, 2009, 
Status Letter was filed on April 22, 2010, and the Panel Decision was 
dated June 11, 2010, the shortened period for filing the Appeal Brief is 
July 12, 2010. 
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(I) Real Party in Interest 

The real party in interest in the present application is Danfoss 
A/S, of Nordborg, DENMARK, as evidenced by the assignment 
recorded at the United States Patent and Trademark Office November 
22, 2005, Reel 016809 /Frame 0636. 
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(II) Related Appeals and Interferences 

There are no other Appeals, Interferences, or judicial 
proceedings, known to any inventor, attorney, agent or other person 
substantively involved in preparation or prosecution of the 
application, which will directly affect or be directly affected by or 
have a bearing on the Board's decision on the pending Appeal. 
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(III) Status of Claims 

Claims 9-15 are pending. Claims 10-15 depend from claim 9. 
Claims 1-8 are canceled. Claims 9-15 are rejected. Appellants appeal 
the rejections raised regarding independent claim 9, and claims 10-15 
depending therefrom. Appellants also appeal the rejections raised 
regarding dependent claims 13 and 14. 
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(IV) Status of Amendments 

No amendments have been filed after final rejection. 
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(V) Summary of Claimed Subject Matter 

Referring to the Specification and Drawings, the present 
invention relates to a heat exchanger abnormality detection device, as 
recited by claim 9. Unlike prior art devices, which entirely relied 
upon direct measurements of flow rates or temperatures for detecting 
abnormalities of operation in a heat exchanger ( see p. 3 lines 6-19; see, 
also, Mcintosh (CA 2 344 908, especially the portions cited by the 
Examiner)), the claimed invention estimates various temperatures of 
a second fluid based on equations incorporating measured or 
estimated temperatures, and compares the estimated temperatures to 
reference values in order to detect abnormalities. See p. 3 line 21 to p. 
6 line 1 1 . 

Accordingly, claim 9 recites a heat exchanger abnormality 
detection device (p. 5 lines 25-27) for a heat exchanger 3 (Figs. 1 and 
3) exchanging heat between a first fluid in a conduit 6 (Figs. 1 and 3) 
and a second fluid in a flow path 9 (Fig. 3), the device comprising: a 
first estimator (p. 5 lines 28-29) estimating at least one parameter 
representative of the temperature conditions of the heat exchanger (p. 
9 line 35 through p. 10 line 20); a first intermediate memory means (p. 
5 line 30) storing the at least one parameter representative of the 
temperature conditions of the heat exchanger (p. 10 lines 16-20); a 
temperature sensor (p. 5 line 31) measuring the second fluid inlet 
temperature (p. 11 line 23); a second intermediate memory means (p. 
5 lines 32-33) storing the second fluid inlet temperature; a second 
estimator (p. 5 line 33) establishing a parameter indicative of expected 
heat exchange between the heat exchanger and the second fluid (p. 3 
lines 31-34; p. 9 lines 14-27); a third intermediate memory means (p. 6 
lines 1-3) storing the parameter indicative of expected heat exchange; 
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a processor (p. 3 lines 31-34; p. 6 lines 3-8; p. 14 lines 3-7) establishing 
an estimated second fluid outlet temperature (p. 9 line 28 through p. 
11 line 23); and a comparator comparing the estimated second fluid 
outlet temperature, or a parameter established on basis thereof (p. 17 
line 30 through p. 18 line 18; p. 19 line 8 through p. 20 line 20), with a 
reference value (p. 17 line 32 to page 19 line 7). 

Claim 9 further recites that the estimated second fluid outlet 
temperature is based on said at least one parameter representative of 
the temperature conditions of the heat exchanger, said second fluid 
inlet temperature, from the first and second intermediate memory 
means, respectively, and the parameter indicative of expected heat 
exchange from the third intermediate memory means. See p. 3 lines 
31-34; p. 6 lines 3-8; p. 9 line 31 (equation 2). 

Claim 11 recites the detection device according to claim 9, 
wherein the heat exchanger is part of a vapour-compression 
refrigeration or heat pump system comprising a compressor, a 
condenser, an expansion device, and an evaporator interconnected by 
conduits providing a flow circuit for the first fluid, said first fluid 
being a refrigerant. See p. 8 lines 1-15. Claim 13 recites the detection 
device according to claim 9, wherein the second fluid is air. See p. 8 
lines 16-24. Claim 14 depends from claim 11, and further recites the 
evaporator is part of a refrigerated display cabinet positioned within 
a building and the condenser is positioned outside the building. See 
p. 8 line 33 through p. 9 line 10. 
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(VI) Grounds of Rejection to be Reviewed on Appeal 

Whether claims 9-15 properly were rejected as indefinite under 
35 USC § 112, second paragraph. 

Whether claims 9-15 properly were rejected as anticipated by 
Mcintosh (CA 2 344 908) under 35 USC § 102(b). 

Whether claims 13 and 14 properly were rejected as obvious 
over Mcintosh over Vogel (U.S. Pat. No. 4,136,528), Vogel (U.S. Pat. 
No. 4,193,781), and /or Dube (U.S. Pat. No. 6,089,033) under 35 USC § 
103(a). 
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(VII) Argument 

REJECTIONS UNDER 35 USC § 112, second paragraph 

"If the scope of a claim would be reasonably ascertainable by 
those skilled in the art, then the claim is not indefinite. " Energizer 
Holdings Inc. v. Int'l Trade Comm'n, 435 F.3d 1366, 1370-71 (Fed. Cir. 
2006) (citing Bose Corp. v. JBL, Inc., 274 F.3d 1354, 1359 (Fed. Cir. 
2001)). Additionally, the Commissioner for Patents clearly has stated 
that during examination, the test for definiteness under 35 U.S. C. 
112, second paragraph, is whether "those skilled in the art would 
understand what is claimed when the claim is read in light of the 
specification." MPEP 2173.02, citing Orthokinetics, Inc. v. Safety Travel 
Chairs, Inc., 806 F.2d 1565, 1576 (Fed. Cir. 1986). 

Claims 9-15 were rejected as indefinite under 35 USC § 112, 
second paragraph. In particular, the Examiner alleged, "it is very 
unclear in claim 9 what disclosed structure in the specification 
corresponds" to each estimator, comparator, and memory means 
recited by claim 9. See, e.g., Final Office Action issued August 10, 
2009, p. 2. 

Appellants respectfully traverse the Examiner's requirements 
for identification of specific structure corresponding to the claim 
recitations, and also traverse the Examiner's holdings of 
indefiniteness, for several reasons. 

First, Appellants deliberately have not used means-plus- 
function claim recitations. Thus, the pending claims are not subject to 
the "corresponding structure" requirement imposed upon means- 
plus-function recitations under 35 USC § 112, sixth paragraph. Thus, 
the Examiner's requirements lack statutory basis. 
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Second, the Examiner's requirements for information, made 
under 37 CFR 1.75(d), are met. As can be seen from the Summary of 
Claimed Subject Matter (above), the present specification provides 
clear antecedents for each claim recitation challenged by the 
Examiner as indefinite. 

Third, as discussed in the present specification, the claimed 
invention is implemented via "direct calculation" in a "processor" 
using "equations of state" or "a chart or table" for ease of calculation. 
See p. 14 lines 3-8; see, also, p. 3 lines 31-34; p. 6 lines 3-8; p. 11 lines 
21-22. Appellants respectfully submit that those of ordinary skill in 
computer programming would recognize the preceding quoted 
terms, and the cited portions of the present specification, as 
indicating a computer processor or system configured to accomplish 
particular computations. Thus, those of ordinary skill in the relevant 
art would read the allegedly indefinite claim recitations in context of 
a computer system and, more specifically, would read the claim 
recitations as defining a computer processor and associated computer 
memory configured to implement software for estimating, 
calculating, and comparing. 

In particular, one of ordinary skill in computer programming 
will understand, in light of the specification, that the "first estimator" 
recited by claim 9 includes a computer processor configured by 
software to estimate "at least one parameter representative of the 
temperature conditions of the heat exchanger" or an equivalent 
thereof. See, e.g., p. 9 line 15 through p. 10 line 8. Likewise, the 
"second estimator" recited by claim 9 includes a computer processor 
configured by software to estimate "a parameter indicative of 
expected heat exchange between the heat exchanger and the second 
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fluid", or an equivalent thereof. One of ordinary skill also will 
understand that the "processor" recited by claim 9 includes a general 
purpose processor or equivalent circuitry configured by software for 
estimation of a second fluid outlet temperature, or an equivalent 
thereof. Additionally, one of ordinary skill will understand that the 
"comparator" recited by claim 9 also is implemented in a computer 
processor configured by software, or an equivalent thereof. The 
recited first and second estimators and the comparator are further 
defined by the implicit requirement that the estimators and the 
comparator must be compatible with first, second, and third 
"memory means" and with the expressly-recited "processor". The 
term "memory means" in itself would be well understood by those of 
ordinary skill as referencing any conventional or later-developed 
device suitable for timely storing and retrieving information used by 
a computer processor. All these terms are well understood by those 
of ordinary skill, in light of the specification. 

Thus, claims 9-15 are definite. Accordingly, the rejections made 
under 35 USC § 112, second paragraph, should be reversed. 

REJECTIONS UNDER 35 USC § 102 

An anticipation rejection is improper unless every element of 
the claimed invention is identically shown in a single reference. See 
In re Bond, 910 F.2d 831, 15 U.S.P.Q. 1566, 1567 (Fed. Cir. 1990). 

Claim 9 specifically recites a heat exchanger abnormality 
detection device comprising, among other elements, a processor 
establishing an estimated second fluid outlet temperature. See p. 3 
lines 31-34; p. 4 lines 4-11; p. 6 lines 3-5; p. 11 lines 21-22. At page 6, 
the specification clearly discloses "a processor establishing an 
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estimated second fluid outlet temperature based on said heat 
exchanger temperature". At page 11, the specification further 
explains "it is hence possible to estimate an air outlet temperature 
using these equations /' (emphasis added). 

At page 8 of the Final Office Action, the Examiner argued that 
estimating is not patentably distinguishable from measuring. 
Appellants disagree. Appellants 7 claim 9 distinctly recites both 
"estimating" and "measuring" precisely because the two words have 
different meanings. 

For example, an "estimate" is commonly defined as "an 
approximate calculation of quantity or degree or worth". See 
"estimate", definition at http:/ / wordnetweb. 
princeton.edu / perl / web wn, last visited September 11, 2009 
(emphasis added). Moreover, in the present specification, Appellants 
clearly described " processing the heat exchanger temperature, the 
second fluid temperature and the parameter indicative of expected 
heat exchange for establishing an estimated second fluid outlet 
temperature", p. 3 lines 31-34 (emphasis added). 

By contrast, a "measurement" is commonly defined as "a 
figure, extent, or amount obtained by measuring" an object or a 
property of an object. See "measurement", definition at 
htt|x // last visited 

September 11, 2009 (emphasis added). Moreover, in the instant 
specification, Appellants clearly described "a temperature sensor 
measuring the second fluid inlet temperature", p. 5 lines 31-32 
(emphasis added). 

Mcintosh fails to show or disclose establishing an estimated 
second fluid outlet temperature, as recited by claim 9. The Examiner 
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asserts that Mcintosh's condenser water return temperature, Tcwr, is 
equivalent to the " second fluid outlet temperature" that is estimated 
by the device recited in claim 9. See Final Office Action p. 8. 
However, Mcintosh states "FIG. 13 is a schematic showing the 
location of each of the sensors used to obtain the measured inputs ." 
(Mcintosh p. 15 second paragraph, emphasis added). Mcintosh's 
FIG. 13 shows a sensor for measuring Tcwr. Thus, at least at page 8 
of the Final Office Action, the Examiner appears to agree with 
Appellants that Mcintosh does not disclose estimating a second fluid 
outlet temperature. 

The Examiner, in the Advisory Action (lines 10-11), contends 

that "electrical sensors and their electronics have inherent errors 

such that their indicated temperatures are "estimates" of the "true" 
value of those temperatures." In support of that argument, the 
Examiner refers to Mcintosh, p. 26 lines 7-15. Appellants respectfully 
request that the Board put aside the Examiner's argument. While 
those of ordinary skill clearly understand that no measurement can 
ever be more than an approximation of some "true" value ( see 
Mcintosh, p. 26-27), a distinction between "measuring" by sensors 
and "estimating" by equations remains well understood in the art 
and also is clearly defined in Appellants' specification and claims . 
For example, claim 9 specifically recites a "sensor" for "measuring", 
in combination with and distinct from "estimator [s]" for 
"establishing . . . estimated" values. One advantage of the claimed 
combination is that, while measurement requires building, installing, 
and periodically checking the accuracy of a physical sensor, 
estimation merely requires programming a computer processor. See, 
e.g., p. 2 line 27 through p. 3 line 19; p. 4 lines 4-11; p. 10 lines 1-8. 
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Appellants respectfully submit that, putting aside the Examiner's 
mistaken equation of measurement and estimation, the claim 
recitations are easily distinguishable from Mcintosh's express 
teaching of measurements . 

The Examiner also raised a question whether Appellants 
somehow have "confused" Mcintosh's Tcwr (condenser water return 
temperature) and Tchws (chilled water supply temperature). See 
Advisory Action lines 14-17. However, Mcintosh expressly discloses 
measuring both Tcwr and Tchws. See Mcintosh FIG. 13. Thus, the 
Examiner's question has no relevance to the allowable subject matter 
of claim 9. 

In summary, Mcintosh does not show or disclose establishing 
an estimated second fluid outlet temperature, as recited by claim 9. 
Instead, Mcintosh adheres to conventional teachings of fault- 
detection systems reliant upon direct measurement of a relatively 
large number of system parameters. Specifically, ten sensors are 
shown in Mcintosh's FIG. 13, including temperature sensors for 
chilled water and condenser water outlet temperatures. As discussed 
in the present specification, the claimed invention provides superior 
reliability and convenience by significantly reducing the number of 
fault-free sensors required to provide adequate detection. See, e.g., p. 
4 lines 4-11; see, also, claim 9. 

At least because Mcintosh fails to show or disclose establishing 
an estimated second fluid outlet temperature, the rejection of claim 9 
as anticipated by Mcintosh is improper under 35 USC § 102(b), and 
should be reversed. At least because claims 10-12 and 15 depend 
from claim 9, and include additional recitations, the rejections of 
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claims 10-12 and 15 over Mcintosh also are improper under 35 USC § 
102(b), and should be reversed. 

REJECTIONS UNDER 35 USC § 103 

A prima facie case of obviousness under 35 U.S.C. § 103(a) is not 
established unless the cited art would have taught or suggested the 
claimed subject matter as a whole to a person of ordinary skill in the 
art, at the time of the claimed invention. In re Bell, 991 F.2d 781, 782 
(Fed. Cir. 1993); In re Rinehart, 531 F.2d 1048, 1051 (CCPA 1976). To 
establish prima facie obviousness of a claimed invention, all the claim 
limitations must be taught or suggested by the cited art. In re Royka, 
490 F.2d 981 (CCPA 1974). n All words in a claim must be considered 
in judging the patentability of that claim against the prior art." In re 
Wilson, 424 F.2d 1382, 1385 (CCPA 1970). 

An adequate analysis under 35 U.S.C. § 103 requires evidence of 
record showing that " there was an apparent reason to combine the 
known elements in the fashion claimed by the patent at issue/ 7 KSR 
Int'l Co. v. Teleflex Inc., 127 S. Ct. 1727, 1741 (2007); In re Zurko, 258 F. 
3d 1379 (Fed. Cir. 2001); In re Vaidyanathan, 2009-1404 (Fed. Cir. May 
19, 2010). "We must still be careful not to allow hindsight 
reconstruction of references to reach the claimed invention without 
any explanation as to how or why the references would be combined 
to produce the claimed invention/' Innogenetics, N.V. v. Abbott Labs., 
512 F.3d 1363, 1374 n.3 (Fed. Cir. 2008). Thus, an obviousness 
rejection is not adequate for judicial review unless supported by 
"some articulated reasoning with some rational underpinning" in the 
form of arguments founded on cited references or on an Examiner's 
affidavit of personal knowledge. KSR, at 1741; see, also, Zurko, at 1385. 



15 of 21 



Application Serial No.: 10/531,056 
Notice of Appeal dated: November 9, 2009 
Appeal Brief dated: July 9, 2010 

As discussed above, Mcintosh entirely fails to teach or suggest 
estimating a second fluid outlet temperature, as recited by claim 9. If 
anything, Mcintosh teaches away from estimating a second fluid outlet 
temperature, by expressly teaching measurement of such 
temperatures. See Mcintosh's Figure 13. Vogel, Vogel, and Dube 
likewise fail to teach or suggest modifying Mcintosh to achieve at 
least this recitation of claim 9. Instead, even the Examiner 
acknowledges that, at most, Vogel, Vogel, and Dube disclose 
"refrigerated display cabinet refrigeration system[s] with [] roof 
mounted outdoor air-cooled condenser [s]." Final Office Action p. 9. 

As none of Vogel, Vogel, or Dube supplies the deficiencies of 
Mcintosh regarding claim 9, no combination of Mcintosh, Vogel, 
Vogel, and/ or Dube can reasonably be said to render claim 9 
obvious. 

Accordingly, Appellants respectfully request the rejections of 
claims 13-14, made under 35 USC § 103(a), be reversed. 
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CONCLUSION 

Having shown the errors and deficiencies of the present 
rejections, Appellants respectfully submit that no sufficient reason 
has been shown why the present claims might not be patentable over 
the known prior art. Accordingly, Appellants respectfully urge the 
Board to reverse the present rejections and to direct that all pending 
claims be promptly passed to issue. 

Attorneys for Appellants hereby authorize the Commissioner to 
charge $540.00 to our Deposit Account No. 13-0235 to cover the fee 
for filing an Appeal Brief. 

Appellants believe no additional fees are owed in connection 
with the filing of this Appeal Brief. However, if any additional fees 
are deemed necessary, please charge them to our Deposit Account 
No. 13-0235. 



Respectfully submitted, 

By / Marina F. Cunningham / 
Marina F. Cunningham 
Registration No. 38,418 
Attorney for Appellants 

Customer No.: 35301 

Mccormick, paulding & huber llp 

City Place II 
185 Asylum Street 
Hartford, CT 06103-3402 
(860) 549-5290 
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(VIII) Claims Appendix 

1. - 8. (Canceled). 

9. (rejected) A heat exchanger abnormality detection device for a 
heat exchanger exchanging heat between a first fluid in a conduit and 
a second fluid in a flow path the device comprising: 

a first estimator estimating at least one parameter 
representative of the temperature conditions of the heat exchanger; 

a first intermediate memory means storing the at least one 
parameter representative of the temperature conditions of the heat 
exchanger; 

a temperature sensor measuring the second fluid inlet 
temperature; 

a second intermediate memory means storing the second fluid 
inlet temperature; 

a second estimator establishing a parameter indicative of 
expected heat exchange between the heat exchanger and the second 
fluid; 

a third intermediate memory means storing the parameter 
indicative of expected heat exchange; 

a processor establishing an estimated second fluid outlet 
temperature; and 

a comparator comparing the estimated second fluid outlet 
temperature, or a parameter established on basis thereof, with a 
reference value; 

wherein the estimated second fluid outlet temperature is based 
on said at least one parameter representative of the temperature 
conditions of the heat exchanger, said second fluid inlet temperature, 
from the first and second intermediate memory means, respectively, 
and the parameter indicative of expected heat exchange from the 
third intermediate memory means. 
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10. (rejected) The detection device according to claim 9, wherein 
the detection device further comprises memory means for storing at 
least one parameter from the processor. 

11. (rejected) The detection device according to claim 9, wherein 
the heat exchanger is part of a vapour-compression refrigeration or 
heat pump system comprising a compressor, a condenser, an 
expansion device, and an evaporator interconnected by conduits 
providing a flow circuit for the first fluid, said first fluid being a 
refrigerant. 

12. (rejected) The detection device according to claim 11, wherein 
the heat exchanger is the condenser. 

13. (rejected) The detection device according to claim 9, wherein 
the second fluid is air. 

14. (rejected) The detection device according to claim 11, wherein 
the evaporator is part of a refrigerated display cabinet positioned 
within a building and the condenser is positioned outside the 
building. 

15. (rejected) The detection device according to claim 9, wherein 
the comparator is configured with a reference value for detecting 
fouling of the heat exchanger and / or detecting insufficient flow of 
the second fluid. 
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(IX) Evidence Appendix 

None. 
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(X) Related Proceedings Appendix 

None. 
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